Secretome of tumor-associated leukocytes augment epithelial-mesenchymal transition in positive lymph node breast cancer patients via activation of EGFR/Tyr845 and NF-κB/p65 signaling pathway.
Epithelial-mesenchymal transition (EMT) is an essential process in breast cancer metastasis. The aim of the present study was to determine the role of secretions of tumor-associated leukocytes (TALs) isolated from negative and positive lymph nodes (nLNs and pLNs, respectively) breast cancer patients in regulating EMT mechanism and the associated signaling pathways. We found an increased infiltration of TALs, which was associated with downregulation of E-cadherin and over-expression of vimentin in the breast carcinoma tissues of pLNs as compared to nLNs patients and normal breast tissues obtained from healthy volunteers during mammoplasty. Furthermore, TALs isolated from pLNs breast cancer patients secreted an elevated panel of cytokines by up to 2-5-fold when compared with those isolated from nLNs patients. Secretome of TALs of pLNs possessed higher TARC, IGF-1, IL-3, TNF-β, IL-5, G-CSF, IL-4, and IL-1α with more than a fivefold compared to those of nLNs. Using the human breast cancer cell lines MCF-7 and MDA-MB-231, we found that cytokines secreted by TALs isolated from nLNs and pLNs breast cancer patients promoted EMT via upregulation of TGF-β and vimentin and downregulation of E-cadherin at messenger RNA (mRNA) levels in both cell lines and at protein level in MCF-7. While TGF-β is over-expressed by MDA-MB-231 seeded in media conditioned by secretome of TALs isolated from nLNs and pLNs breast cancer patients. The downstream TGF-β signaling transcription factors, Snail, Slug, and Twist, known to be associated with EMT mechanism were over-expressed by MCF-7 and MDA-MB-231 seeded in media conditioned by secretome of TALs isolated from nLNs and pLNs breast cancer patients. Acquisition of EMT in MCF-7 cells is mechanistically attributed to the activation of EGFR(Tyr845) and NF-κB/p65(Ser276) signaling which are significantly highly expressed by MCF-7 cells seeded in media conditioned by secretome of TALs isolated from pLNs compared to nLNs patients. Overall, this study provides implications of secretome of TALs and activated EGFR(Tyr845) and NF-κB/p65(Ser276) in EMT process that may be considered a therapeutic strategy to inhibit lymph node metastasis in breast cancer patients.